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Lejend to Dable: a: 4) “Stabilizer. or filler. ey” ‘quanti ty of stebilizer. | 
3) Silicon rubber. 4). Barium stearate. 5) Tin stearate. 6). Oetho ere: 
acid. al tee Cadmium stearate, ‘8): Polyvinyl. alcohol. 9) polyares wo : 
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Synthesis of: phosphonitrile chloride. Zhur. neorg -khim. 6 no.10: 
PbA HIG oO 6: ae (MIRA 14:9) 
| (Phoaphonttrite chloride) — ad ae cea 
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AUTHORS: " -Zhivukhin, 8.M., Dud a, E.D., and Kireyev, V.Ve 
ge ee acne POR OO a to ee Ae ee 
“ PITLE: «Synthesis and study of. rganostannoxanes. I. 


“PERIODICAL: Zhurnal obshchey khimii; v- 31, no. 9, 1961, 
cee 33106 = SLL teeere ten ; 


-; DEXT: The present .work was conducted to investigate the. possibili- / 
Dos by of producing polyorganostannoxanes from certain dialkyltin di-.. 
"chlorides of the general formula R,SnCl, where R = CoH, and CzHa. 
> @he starting materials were obtained: by K.A. Kocheshkov's method” .:/.. 
(Ref. 9: Sinteticheskiye ‘metody v-oblasti metalloorganicheskikh =. 
-. - goyedineniy. Izd. AN SSSR, v- 5,- 1947). Alkyltin acetates were pre- | 
~-pared by reacting the corresponding. dialkyltin dichloride with an 
“-aeetate in an aqueous medium. Under, such conditions, however, the 
 “geetates formed. decomposed giving products of hydrolysis and con- 
» ..densation, i.e. compounds of the type. ~ 7 
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vents. To‘ prevent. the. 


—.... eular weight of the acetates prepar 
> aetion of moisture. containing air, in vacuum at different tempera-. =: 
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27511... . 


~ ¢H,coo “ho gn0C0CH,, here n =.2, 3. 


“<Mhe reaction was carried out at 0°,:20°. and 50°C. Compounds obtai- 


"ned at 50°C did not dissolve completely in benzene due to: the ad- 


mixtures of diethyltin oxide, but<the yield corresponded tomexie oS 


< Mum. Compounds obtained at 0 and.20°O were soluble in organic sol- 


formation of: diethyltin oxide the reaction 


was carried out at pH <7. Preparation of polypropylstannoxanes is 
- most suitable conducted.at 50°C when-up to 70 % yields dre obtai-- 


. ned. Further experiments were conce 


yned.with increasing the mole- 
ed by subjecting them to the 


ture over a period of 3 +32 hrs. The resulting products were waxy 


Oh tees 


APPROVED FOR RELEASE: 07/19/2001 


CIA-RDP86-00513R002064830004-4" 


"APPROVED FOR RELEASE: bods eens CIA-RDP8&6- Geeta ueuednacoe ta . 


: gy EL ae Bis ibee ale : i= 


% mis Ss H ira a 


27511. 


eer ae Pee eee SB O7T0 smear 
_— Byntheate a and study of WOE oe D215/D 


solids. ‘soluble or “partially” ‘soluble in: organic solvente, some of 
their properties, in relation to the conditions of treatment, are” 
--. given in Table 2. The molecular weight increases were, however,) | 
~  gmall- and the. treatment resulted mainly in decreases of aolubdidty. 
‘fhe analysis of insoluble residue, ‘from the treatment of polyethyl- 
'. ptannoxane at 180-185°C,: showed ‘the. increase of the oxygen content 
with simultaneous reduction of carbon: and hydrogen contents. It:. e 
may, therefore, be assumed that ethyl radicals bonding molecular ae 
' chains. were substituted by oxygen atoms, in the process involving: 
the reaction of:organic radicals linked to tin atoms with weak or- 
‘ganic acids and the formation of the. corresponding hydrocarbons.» ~ 
. Acetic acig liberated during the condensation promotes separation | 
. .of alkyl radicals and formation.of.acetate groups in the side chains 
.. of the polymeric molecules, followed: by cross~linking and produc- .. 
oc tion - of insoluble.or slightly. ‘goluble compounds. Heating of: the =: 
_» ordginal alkylstannoxanes and their acetates in’ aqueous alkali © 
-prings about deeper transformations: then the expected saponifica~ | 
‘tion of ermine acetate groupe and a resulting. produavs are‘ Ee 
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Oe hoe a a ee SQ a. | ie 
re -< 8/079/61/031/009/012/012 |, 
| oneness ey end syd OF MONG /D308 ee nents 
“ goluble in organic solverite:- Prolonged heating in the presence of 
excess water resulted in the: eparation of the acetic aoid 2 


Bea 24 apa beeen peat a BAe 


“ire 


“he saponification products, -dihydroxyalkyletannoxanes were white -. 
‘prittle solids with softening point’of.200°C. They dissolved, with - 
“ @iefioulty, in hot benzene and dioxane .and: the molecular weight of - 
_ the soluble part-corresponded to. 900-1000. The presence of termi-. _ 
+ nal-hydroxyls opens. the possibilityof condensing these .compounds © 
-- with corresponding. di- ‘and poly-functional substances, e.g. poly- 
-» alkyletannoxane~acetates. Pol sthylatannoxane-acetates were pre-— 
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SS Synthesis and study of ee. -  D215/D306 
“ -pared by mixing aqueous solutions of diethyltin dichloride, sodium 
acetate. and acetic acid at 20°C. After standing for 1.5 hours, the 
-.golid was filtered, washed and dried, the yield was 54-55 %, mole~ 
cular weight .700-720. Polypropyl stannoxane was similarly prepared 
but at 50°C; by adding dipropyltin dichloride solution in methanol 
to aqueous acetate. The yield was 70.5 %, molecular weight 883-914. 
- Dihydroxypolyethylstannoxane was obtained by refluxing polyethyl-— 
- _stannoxane acetate with water for 5 hours. After neutralizing the 
acid the residue was boiled for 5 hours with more water and the 
-procedure repeated several times. The yield of product was 60 %. 
~.- Phe dihydroxypolystannoxane obtaindd was then condensed with an 
. equimolecular quantity of polyethylstannoxane acetate at 160°C. for 
3 hours and 200°C for 5 hours. The product was a brown transparent 
_ mass slightly softening at 250°C. There are 3 tables, and 12 re- 
—. ferences: 6 Soviet-bloc and 6 non-Soviet-bloc. The four most ré- 
-. gent references to the English-language publications read as fol. 
—..: lowest J.C. Montermoso, T.M. Andrews, L»P. Marinelli, J. of Polymer. 
‘Scl., 32, 523, 1958; .T.M. Andrews, FA. Bower, B.R. Labiberte, J. 
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Oe ‘Montermoso,. Je Ame: Chem. Soc., 80, . 4102, 1958; British Patent 
A718 99920. 29945 Re ‘Sasin, de Orgs: hes 20, 770, 1955. 


ASSOCIATION: Moskovakiy: ihimiko-tekhnologicheskiy institut im. D.Ie 
». Mendeleyeva (Moscow Institute of Neiman and Tech- 
. nology: im. D.I. Mendeleyev) 


ca October 15, 1960. 


Mable 2.0 | oe tae ue bs Baciel Suare 
-. Legend: 1 = : Stapting’ ‘compeundal: 2- weaotian temperatures’ 3°—{ time 
of reaction - “Gy, 4.~ solubility in benzene; 5 - polyethylstanno- 
xane acetate (mol.ewt. 796); 6 -'7 = polyethylstannoxane acetate 
- (mol.wt. 796); 8 = polypropylstannoxane acetate (mol.wt. 898; 9 - 
- polypropylatannoxane acetate (mol.wt. 898); 10 = total; 11 - clou- 
9 dy solutions 12 - a ronal ‘cloudy solution, precipitate, precipi-~ 
ot tates. 13+ dade ‘14 = = or Onay. solution. vos 
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far os 3 33839 ae 
- Ce be ee me es el §2/000/001/002/00 
. 15.9180 bee eis se gee. ae — -B110/B138 | f 
agtwoRs: Zhivukhin, 8. Me Tolstoguzoy, Vv. B. 
TITLE: poe Production: of phosphorus nitryl chloride 


-PERIODICA: “Kuimicheokaya, promyshlennost!', no. 1, 1962, 19 - 23 


TEX? : A method is Reve loped: for the industrial production of nicesie ans 
nitryl. chloride according to nett + nNH,C1—> (PNCL, dn ‘+ AnHC1 + 120 


keal/mole. The trimer (II) produced in the egperinents: contained tetramer “x a 
(I) impurities, was crystalline (m. 108 - 114°C), had a slight odor and 
“almost imperceptible irritant properties. ‘Vapor pressures between 
75.2 - 114. ry C and 114:9 - 189.3 C were determined from log P = 11. 187 
; -3979/T and log P = 8. 357. - 2880/T, respectively. Heat of vaporization | 

was 13.2 keal/mole, jteat of sublimation 18.2 kcal/mole, and heat of fusion 

5.0 kcal/mole. The eutectic mixture II (0.65 - 0.7 molar parts) + I melts 

at 89.0°- 89.5°C. Best solubility of II is in benzene (55.0 @/100 B)s and 

of I in. CCl. Molecular weight of Il is 340 - 450 @.. It decomposes in 


moisture, is not corrosive, and can be stored FOE ever. The resulting 


— 
bid Tete meret ater ex. Bits a itz 
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| 33439 a 
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"production of phosphorus nitryless | -. B110/B138 


'. dark yellow-to-brown oily Liquid (Dsg- 2.013 at 60° C, 2 * 110 cpt 
ie 9 2 1.58575 MW = 1172 - 13925 24.9% Py 59.63% Cly. 11. 74% Ny} mean 
See ‘of polymerization: 10: - 12) ig a mixture of higher polymer homologs : 
(PNC1, oe 1 n>4, soluble in benzene, toluene, xylene, acetone, and yl 


a caients in: water, acetic: acid, and petroleum ether. The higher homologs 
have better. solubility in benzene than the lower ones. The optimum solvent Vi 
chlorobenzene (1.65 = 1675 liters/kg of PC1,) melts near the optimum : 


boiling. point (128 - 130° =e). causing violent agitation. The optimun molar — 
ratio of. NH C1: to PC1l. is 1.15 - 1.17. Optimum synthesis period is 


8 - 12 hrs in the presence of 0. 160 - 0.163 moles of quinoline per mole of - 
PCL » The trimer yield decreases and the-mean polymerization degree 


increases” ‘in 12 hra. “The reaction is at first violent, bulk conversion 
takes place after 7. - 8 hrs, and: then HCl is Separated: 2 The starting 
materials are put into enameled vessel 2 (Fig. 2) with reflux condenser 36 
The separated HCl gas is collected in 5, the reaction mixture is cooled 

_» to room pempeevre! and quinoline ahaa and the NH, CL excess are 


Ht li = 
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. filtered off at 6. Cgli,cl ig ‘distilled off in 8 and recycled. In 445°: 


‘the oily residue. is: ‘separated into phosphorus nitryl chloride and oil. - 
The crystals are dissolved in petroleum ether, and the saturated solution 
‘is passed through filter: 46. Partial distillation of the petroleum ether. 
occurs at 18, and the trimer .is crystallized in 20. -It is centrifuged at. 
24, and. the mother liquid passes. into 16 again. The purified trimer (42%. 
related. to PC1,) is separated from the tetramer by fractional vacuum 


distillation, “rystallization, or by CH,OH. The oil ie passed to 22 0 


(Pig. 3), dissolved in benzene, precipitated by: petroleum ether, and left 
standing for 5 hrs. The bottom layer is pure oil, and the top layer is)a 
mixture of aclvents containing impurities, It is distilled at 80 - 100°C 
‘in 24. The oil yield is 40 .- 42%. Quinoline hydrochloride and NH, C1 from 


6 (Fig. 2) are rendered weakly. alkaline in’ 27 (Pig. 4) by 25% NH,OH: 


‘ae a) 1, 40) + NH, C1. For Sore ny eine benzene is added by. 


“oN 
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'. Production of phosphorus nitryl.....: -B110/B138 = > 


stirring, and the mixture is left standing for 2 - 3 hrs. The solution | 
' of. quinoline in benzene is passed to 29, dried with KOH for 24 hrs, 
“filtered and distilled in 30. For 1 kg of phosphorus nitryl chloride, = 
1496 ke of PCles 0.59: kg of NH,Cl, and 0.19 kg of quinoline are used. rl 


"“mnere are 4 figures, 2 tables, and.5 references: 2 Soviet and 3 non-Soviet. - 
The two references to English-language publications read as follows: H. N. — 
Stokes, Am. Chem. J., 19, 782 (1897). N. L. Paddock, Brit. Plast., 345°. 

no. 11, 473, 494 (1958) : ; ae eae 


Pig. 2. Flow chart for. phosphorus nitryl chloride production (production 
‘and. separation of polymer homologs). © ves eo 
Legend: (a) vapor; (b) vacuum; (c) brine; (d) nitrogen; (e) water; (f) 
HC1;. (g) trimer for purification; (nh) Fig. 33; (i) chlorobenzene; (k) 
quinoline; (1) petroleum ether; (m) oil. agi : 

- Big. 3. Purification of the oily liquid. are Ser: 

- Legend: (a) of 12 and 16, Fig. 2; (b) petroleum ether; (c) benzene; (a) 

_ solvent for rectification; (e) vapor; (£) vacuums (g) oil. ry 
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“avtuons: 


-akyulhdn = Be ey 
: oo" Renotion of. phoap hondtrile shosides mith ‘etlanoley we 
% ‘silanolates, and hexéalkyl Aieiioxane:.. : 


knit 7. 1: nos 9 1962, 292-2199 


’ OMIM: 


" pentane AL: -Thurnal noorgani cheskoy 


neste’ “with. ‘triethyl and ‘triphenyl “silanoles ane Na. ailanolates - 
d: that “PNCL, attacks the $1-0-Si bond... Hence | 7 


ie ‘Si- 0-Si bond was made to react - 
Rae ery was cbbairied. 


“ExT: 
were, unsuccessful but proved 


acre “hexaethy? disiloxane “which - contains 
conte at 230° Om with PNCL, trimer (nolar ratio & 4). 


af 
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I 
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Slee produsta, he latter deing 
ach droljzable, havin “roughly the formula . 
N foie, .) Io ie Aes fever), ; whers x, Ys and 2 aro derived fron 
the: Si ‘and: S60) “x depends on the degree af G1 substitution: ‘which | 
9g -in- -polyn rization: petween 260 and ° 300°C with, increasing certs 
y: “decdetermined- by: the: breaking’ of: siloxy groups and 2 by the content n 
neostituted | CL ‘aboms.. “There. are. 6 poeeeee and 1 table. ae 
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AWTIIORS ghivuldiin; SeMey Dudikova, BeDey and tor-Sarkieyan,E. Mei 
eo. i een a 
Poe PEPE: <Bynthowss and Anvestigation of organostannoxanes II. 

ie PERTODICAT ‘Bhurnal obshchey khimli, v.32, no.8, 1962, 3059-5061 


TEXT: Tho. first paper on this subject appearen in this: publication, : 
ve 31, 1961, 5106. This paper reports the results of an attempt to : 
_ prepare polyorganos trannoxanes by polycondensation of aToutyliiaaee | 
" toxystannane: and dibutyldibutoxys tannane according to the pave hee Ne 


eer on Cally fie et Oligo Soe ito : 
negHigeonoraly + elgg omens pao semen Seer 
, peste | cane 

7 Ggligncin 2 Gal on Cae =" 7 rs 

. agin wore ‘Samedoa” ae in an inert gas ‘stream with cons- 9) 
fant ure hce cat: a6 59 Bone The starting materials were Byn- Cane 
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L Synthosla nnd investigations s. ‘i | oe 

i, thos ised in the laboratory. . Both the rate of cond onsation and the 
"final yield of butyl acatate \ncreased, whila tho molecular weight 


. of tho polymer decressod with increasing reaction tempernture. Thus, 


ab 160°C the roactlon wos complehed within @ hra,. tho ylold of butyl 
acetate was 61.4%, and the molecular woight of the polymor was 1290 


“+ when the ronction was carried out under atmosphoric prossuro and 
s+ B400 in vacuo., At 180°C the roaction was comploted within 1.5 hrs, 


the yleid of butyl acetata was about 753, and the molecular wolght ee 
of tho polymor vas. 840 under atmosphoric presauro and 1610 Jin vaouo. — 


Pho product formed at tormeratures above 200°C contained A non-melt- — 


ing, insoluble phase whose structw'e noads further clarifications 


he polyner formed at 180°C was a brittle substance, . easily soluble 


in bengeno and its homologs, with a softening temperature of 160- 
* 440°C, ‘tho polymer formod at 150°c was o glass-like, brittle and 
. transparent substance with good adhesion to metals and glass; ita 
‘Mep. was 96-100°, and 4t did not lose ita melting characteristics on 
-papoated molting-solidification oycles. There are 2 figures, 
| SUBMISTEDS . September 13, 1961 : os 

~~-Carad B/2 - - coe 
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, ‘certain properties of. oe ce a D235 p302 


om “| yas studied. The. groups P=N, OH and NH were discovered but not” 
‘pH or P-OH. The. considered oligomers with a degree of polymerize 
‘tion of 410. to . 42 have ae following structure: 


ae 
“Gl --P=N- 
cl 
~ and a portion of the molecule must have the structure 
Gl Cl 
oe Bee 
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ge “ = . 3/080 62/035/002/006/022 
Certain properties Of oe D235/D302 - 


The oligomers were subjected to polymerization in a glass ampoule . 
for 4 hours.at 192, 210, 226, 245 and 260°C. On increasing the ten- 
‘perature, consistency of the products changed from a brown paste 
_ .to a dark brown or black resinous material possessing low adhesion — 
“to glass. Density of the samples after extraction with chloroform | 
was found to be 1.58 - 1.68 at 20°C. The was no relationship be- 
tween density and temperature of polymerization. A linear relation- 
ship was found between the composition of the soluble fraction an 
the temperature of polymerization which can be written: 22 ee 


e woe x 100: = 175 - 0.57 4° eo, Apa 
“sample | fy dee ie ta 8 2, Ae 
The authors also studied. swelling of the resin and discovered that 
' the degree of swelling decreased with increasing temperature of 
polymerization. Ageing-of the elastomers was considered concluding 
that the change in weight of the samples during ageing was mainly 


due to absorption of moisture from the air followed by reaction 
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Certain properties of ‘ee’ Fuel D235/D302 a 


with the vesin with the elimination of HCl; this hydrolysis takes. 

place more quickly the larger the quantity of oily oligomers con-~ 

tained in the resin. The poly~acid formed changes to the more . 
stable tetracompound. There are 6 figures and 5 references: 2 So- oe 
viet-bloc and 3 non-Soviet-bloc. The references to the English-lan- _ 
guage publications read as follows: L. F, Audrieth, R. F. Steed~ . 
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try, 1,°347, 1959; N. BL. Paddock, Endeavour., 19, 75, 134, 1960. * 
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